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[57] ABSTRACT 

A method of strengthening the neck portion of a hollow 
blow-molded bottle-shaped container of a biaxially ori- 
ented polyethylene terephthalate resin, which has the 
steps of heating the neck portion from 140° to 170° C, 
inserting a die pin of a predetermined shape into the 
opening of the neck portion, blowing cooling air to the 
neck portion, thereby shrinking and whitening the neck 
portion. Thus, the method prevents improper shrinkage 
deformation of the neck portion due to the thermal 
influence of the bottle-shaped container. 

11 Claims, 1 Drawing Figure 




10/29/2003, EAST Version: 1.02.0008 



U.S. Patent Oct 9, lm 



4,476,084 




10/29/2003, EAST Version: 1.02.0008 



4,476,084 

1 2 

tainer, and/or the loss of the flatness at the upper end 
METHOD OF STRENGTHENING A NECK face of the neck portion. 

PORTION OF A BOTTLE-SHAPED CONTAINER ctta/tm apv nw tut? tmvptsJTTOM 

OF BIAXIALLY ORIENTED POLYETHYLENE SUMMARY OF THE INVENTION 

TEREPHTHALATE RESIN 5 Accordingly, an object of the present invention is to 

provide a method of strengthening the neck portion of 
BACKGROUND OF THE INVENTION a hollow blow-molded bottle-shaped container of a 

% ' , biaxially oriented polyethylene terephthalate resin in 

The present invention relates to a method of strength- which ^ ^ tf orem entioned drawbacks and disadvan- 
ening the neck portion of a hoUow blow-molded bottle- 10 teges of ^ bottle-shaped container can be 

shaped container of a biaxially oriented polyethylene eliminated to prevent improper shrinkage deformation 
terephthalate resin. 0 f the nQC ^ portion due to the thermal influence applied 

A hollow blow-molded bottle-shaped container of a externally when the neck portion is heat treated for 
biaxially oriented polyethylene terephthalate resin, ab- strengthening by the opacification of the container in 
breviated hereinafter to as "a PET', has excellent phys- 15 white, 

ical properties, and durability, and a wide range of ap- Another object of the present invention is to provide 
plications. However these excellent properties such as a method of strengthening the neck portion of a hollow 
superior physical properties, durability, etc. of the bot- blow-molded bottle-shaped container of a biaxially ori- 
tle-shaped container can be partly performed effec- ented PET which can perform the steps of heat treating 
tively only after the resin material is biaxially oriented. 20 and molding the neck portion in about the same number 
For example, some of the physical properties and the of steps as the conventional method merely by adding 
durability of the neck portion of the bottle-shaped con- the step of inserting a die pin into the bore of the neck 
tainer which were blow-molded without almost being portion of the bottle-shaped container, 
oriented at die time of molding were deteriorated com- BRIEF DESCRIPTION OF THE DRAWINGS 
pared with the body and the like of the bottle-shaped 25 

container which had been sufficiently oriented at that The above and other related objects and features of 
tjjng the invention will be apparent from a reading of the 

The representative example of such a drawback of following description of the disclosure found in the 
the conventional blow-molded bottle-shaped container accompanying drawing and the novelty thereof pointed 
exists in the fact that, when highly concentrated alcohol 30 out m * c appended claims. 

is contacted with the neck portion of such a bottle- a The single FIGURE is a schematic side sectional 
shaped container, the contacting alcohol impregnates flowchart of the steps for strengthening the neck por- 
into the wall of the neck portion, resulting in white *m ° f *» bottle-shaped container according to the 
opacification of the neck portion due to crazing. present invention. 

One method proposed for obviating this drawback in 35 DESCRIPTION OF THE PREFERRED 
the conventional blow-molded bottle-shaped container EMBODIMENTS 
of a biaxially oriented PET described above i is to en- Reference ^ now made t0 the accompanying draw- 
hance the density of resin material by opacifying the a ^ embodime ^ t J f a * method 

material m white by utilizing the whitening phenome- fo * & neck QTtion of a hoUow blow . 

non due to the crystallization of the resm material by mMed f ottlMha d container of a biaxially oriented 
heat treating the neck portion of the bottle-shaped con- polvethylene terephthalate resin according to the pres- 

tai 5 er - . , • ■ . ■ , • , A , ent invention. 

This method of strengthenmg the neck portion of the ^ metnod of streng thening the neck portion of the 
bottle-shaped container of the PET described above can 45 bottIe _ shaped container of the biaxially oriented PET 
greatly increase the craze resistance of the neck portion, according to the present invention comprises the steps 
improving the mechanical rigidity and producing other of heating the neck portion 2 of the blow-molded bottle- 
excellent effects such as impact resistance, wear resis- sna ped container 1 of biaxially oriented PET at approxi- 
tance, and external pressure resistance of the bottle- mately 140° to 170° C. at H in the FIGURE, inserting a 
shaped container. However, previously the neck por- 50 ^ ; pin $ favmg a cooling function and a cylindrical 
tion of the bottle-shaped container thus strenghtened shape with an outer diameter slightly smaller than the 
has always been thermally shrunk due to the influence y^re of the neck portion 2 in the bore of the neck por- 
of the heat treatment applied to whiten the resin mate- tion 2 thus heated, shrinking the neck portion 2 by 
rial of the neck portion of the bottle-shaped container. blowing chilled gas or air onto the outside of neck por- 
Sometimes the neck portion is disadvantageous^ de- 55 tion 2 from to bring the neck portion into contact with 
formed due to the thermal shrinkage. the outer periphery of the die pin 6, and gradually cool- 

More particularly, the neck portion of the conven- fog the neck portion 2 to opacify the neck portion 2 in 
tional bottle-shaped container of the PET described white at C in the FIGURE, thereby increasing the 
above of this type does not always have a uniform thick- density of the resin material of the neck portion 2 to 
ness at the peripheral wall due to the formation of a 60 strengthen the neck portion 2. 
spiral thread or of a collar on the outer peripheral sur- Heating means for the neck portion 2 may include a 
face, nor been uniformly heated over the entire portion, variety of methods. In the embodiment exemplified in 
nor been uniformly cooled simultaneously as a whole. the FIGURE, a heating furnace 3 which thermally 
Consequently shrinkage deformation of the neck por- contains a heater 4 is provided in a frame wall 5 in such 
tion does not always occur uniformly due to the thermal 65 a manner that only the neck portion 2 of the bottle- 
influence caused at the neck portion, sometimes causing shaped container 1 can invade or be inserted into the 
the drawbacks and disadvantages of the loss of the cir- furnace 3. The heating furnace 3 may also contain a 
cularity at the neck portion of the bottle-shaped con- blower for blowing cooling gases onto the outside of 
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neck portion 2. The bottle-shaped container 1 is moved ing the improper strain or deformation due to the ther- 

at a predetermined constant speed in rotation around its mal shrinkage. 

own axis so that the neck portion 2 is disposed within Since the neck portion 2 is shrunk so that the die pin 

the furnace 3, and the entire neck portion 2 is heated <5 is tightened as described above, the tightening of the 

uniformly at approx. 140° to 170* C. 5 die pin 6 by the neck portion 2 becomes very strong. 

The heating temperature for the neck portion 2 may Therefore, it is preferred in order to remove readily 

be determined by using the requisite temperatures for the die pin 6 from the opening of the neck portion 2 

whitening the PET material of the neck portion of the after the neck portion 2 is thermally shrunk, Le. t to 

bottle-shaped container as a criterion. The heating tern- smoothly remove the die pin from the neck portion 2, 

peratures for the neck portion 2 may also be predeter- 10 the outer peripheral portion of the die pin 6 facing the 

mined on the basis of the thickness and the like of the inside surface of the neck portion 2 has a tapered tip. 

neck portion 2 of the bottle-shaped container 1. The As described fully in the foregoing description, the 

neck portion 2 is heated to an accurate temperature by nec ^ portion 2 may undergo thermal shrinkage defor- 

controlling the moving speed and the like of the bottle- matron when heat treated. To enhance the physical 

shaped container 1, the supplied electric power to the 15 properties and mechanical properties of the neck por- 

heater 4, etc. ti° n 2 OI% tne bottle-shaped container 1 of the PET the 

When the neck portion 2 has been heated to a prede- resm density is increased with the die pin 6 thus inserted 
termined temperature in the heated furnace 3, the neck mt0 me °P eain & of ^e neck portion 2 according to the 
portion 2 is then gradually cooled to a state such that present invention. The neck portion 2 is heat treated 
when the die pin 6 is inserted into the bore of the neck 20 without improper deformation and thermally shrunk 
portion 2 and chilled or cooled air is blown onto the md fonned - Hence the improper deformation of the 
neck by a blower 7, together with the die pin 6, the resin |f* Portion 2 upon thermal shrinkage thus applied can 
material of the neck portion 2 is thus whitened and be Prevented. Since the method of the pres- 
accordingly strengthened. The neck portion 2 is cooled „ mvenncm performs by adding only the step of insert- 
by the die pin 6 and the chilled or cooled air in a period 25 * g the ^7^f^° ? penmg P °T n % 
of time, approximately 20 to 25 seconds. * e of the mv f * on ^ m ^ ^eck por- 

Althoujh the cooling of the neck portion 2 with the * on * ^vmg exceUent properties substantially m about 

die pin 6 and the chilled air described above may be *^ n ^ Cr °^ 

„ f lo1 „ f DET . + , „ , ; +u 38 the conventional method in the steps of heat treating 

gradual cooling of the PET at the coohng speed the ^ md formjn ^ neck ^ 2 ^ bottle . sha ^ 

cooling amount and speed are not critical. container 1 

The die pin 6 may preferably have a cylindrical shape What is claimed is 

substantially or slightly smaller than the bore of the t A met hod of strengthening a neck portion, having 

neck portion 2 before of the heat treatoent The die pm a bore therethrough, of a bottle-shaped container of 

6 also may have a cooling function by utilizing means 35 biaxiall oriented ^ethylene terephthalate resin com- 

for circulating and supplying coohng fluid thereinto, prising me steps of- 

etc. The outer diameter of the die pin 6 is set adaptively heating the neck portion of said bottle-shaped con- 
fer the bore and the thickness of the neck portion 2 of tainer to approximately 140* to 170* C, 
thebottle-shaped ^container 1 thus formed. inserting a die pin of a cylindrical shape having an 
That is, since the neck portion 2 of the bottle-shaped 40 outer diameter substantially smaller than the bore 
container of the PET described above is slightly ther- of ^ neck poTtion mt0 the neck portion thus 
mally shrunk by this heat treatment, the outer diameter heated and 

of the die pin 6 is set to fit snugly into the opening of the blowing 'cooling gas onto the outside of the neck 

ne ^ p01 ? ion 2 1 thus heat t ! eatedl . portion to shrink and bring the neck portion into 

Therefore, the outer diameter of the die pin 6 is 45 contact with the outer periphery of the die pin, 

slightly larger than the bore of the opening of the neck gradually cooling the neck portion to opacify the 

portion 2 thus heat treated without the die pin 6, after nec k portion, and 

cooling and solidification. removing the die pin from the neck portion. 

Inasmuch as the outer diameter of the die pin 6 to be 2. The method according to claim 1, wherein said die 

inserted into the neck portion 2 of the bottle-shaped 50 pin has an outer diameter smaller than the bore of the 

container 1 may be slightly larger than the bore of the nec k portion before said neck portion is heated, 

neck portion 2 shrunk by the cooling and solidifying 3. The method according to claim 1 or claim 2, 

without the die pin 6, due to the shrinkage of itself the wherein the outer diameter of said die pin is larger than 

neck portion 2 can be formed to the final shape by being the bore of the neck portion after the neck portion has 

urged by the die pin 6. 55 been cooled and the die pin has been removed. 

Since the die pin 6 is formed in a regularly circular 4. The method according to claim 1, wherein said die 

section of a cylindrical shape in this case, the neck por- pin has a cooling function. 

tion 2 thus shrunk is formed in the cylindrical shape 5. The method according to claim 4, wherein said die 

having a regularly circular section in accordance with pin has means for circulating cooling fluid there- 

the shape of the die pin 6, thus snugly fitted into the 60 through. 

opening of the neck portion 2. 6. The method according to claim 1, wherein said die 

Since the sectional shape of the neck portion 2 is thus pin has a tapered tip which is inserted into the bore of 

formed in a regularly circular shape, the upper end face the neck portion. 

of the neck portion 2 should accordingly be held in a 7. The method according to claim 4, wherein the 

flat surface on the upper surface of the neck portion 2 65 neck portion is cooled by said die pin and by the cooling 

with the result that the neck portion 2 is thermally gas over a period of about 10 to 25 seconds, 

shrunk so that the sectional shape at the time of injec- 8. The method according to claim 1, wherein the 

tion molding is accurately maintained, thereby eliminat- neck portion is heated by a furnace which contains a 
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heater and a blowing means, said furnace being so struc- 
tured that only the neck portion of said bottle-shaped 
container can be inserted into the furnace. 

9. The method according to claim 8, wherein the 
bottle-shaped container is moved through the furnace at 
a predetermined speed. 

10. The method according to claim 9, wherein the 
temperature to which the neck portion is heated is con- 
trolled by regulating electric power supplied to the 
furnace and said predetermined speed. 

11. A method of strengthening a neck portion, having 
a bore therethrough, of a bottle-shaped container of 
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biaxially oriented polyethylene terephthalate resin com- 
prising the steps of: 

heating the neck portion of said bottle-shaped con- 
tainer to approximately 140° to 170° C, 

inserting a die pin of a cylindrical shape having an 
outer diameter smaller than the bore of the neck 
portion into the neck portion thus heated, and 

blowing cooling gas onto the outside of the neck 
portion to shrink the neck portion into contact with 
the outer periphery of the die pin and simulta- 
neously opacify said neck portion, and 

removing the die pin from the neck portion. 
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